This study was undertaken to investigate the effects of Althesin and surgery on plasma concentrations of luteinizing hormone (LH) and testosterone in 10 male patients. Plasma LH concentrations increased markedly during Althesin anaesthesia given alone over a period of 45 min. The high concentration lasted for 30 min after the start of surgery and was followed by a gradual decrease, although the concentration remained significantly greater than the control value. Plasma testosterone concentrations decreased during Althesin anaesthesia, and a further decrease was noted during the period following surgery.
METHODS
The subjects of the study were 10 male patients, ranging in age from 17 to 62 yr. None had a history of hormonal disease or of hepatic or renal malfunction. Premedication consisted of pentobarbitone 100 mg given orally, meperidine 35 mg i.m. and atropine 0.5 mg i.m. Anaesthesia was induced with Althesin 0.1 mg/kg body weight i.v., and endotracheal intubation was performed following the intravenous injection of suxamethonium 40 mg. Anaesthesia was maintained with oxygen (1.5 litre/min), nitrous oxide (3.5 litre/min) and tubocurarine, given for muscle relaxation when required, and supplementary doses of Althesin 0.05 ml/kg body weight given when necessary. Respiration was controlled or assisted throughout the procedure. The average duration of anaesthesia was 4 hr 23 min (range 2 hr 45 min to 5 hr 45 min), and the amount of Althesin used during T. OYAMA,* M.D., A. MAEDA, M.D.; T. KUDO, B.S.J Department of Anesthesia, Hirosaki University School of Medicine, Hirosaki, Japan.
• Previous address: Anesthesiology Service 112A, Veterans Administration Centre, Wood, Wisconsin 53193, U S.A. the procedure averaged 0.0028 ml/kg/min (range 0.0019-0.0035) (table I). Anaesthesia was started between 8.00 and 8.15 a.m. and anaesthesia without surgery was continued for at least 45 min.
Blood sampling times were as follows: (1) immediately before the induction of anaesthesia (8.00-8.15 a.m.); (2) on three occasions during 45 min of anaesthesia alone; (3) on four occasions during the surgical procedure; and (4) on three occasions after surgery. Five ml of venous blood was withdrawn on each occasion. The plasma was separated immediately and kept frozen (-20°C) until the determination of hormone concentrations was made. Plasma concentrations of LH were determined by double antibody radioimmunoassay, using the LH Kit of DaiichiRadioisotope Co., Ltd (Yoshimoto, 1973) , similar to that described originally by Midgley (1966) . The results are expressed as milli international units (m-i.u./ml), using LER907 as the standard reference. All samples from a single subject were measured in duplicate in the same assay in order to eliminate interassay variation (8.6 %). The plasma testosterone was determined by radioimmunoassay, using a testosterone antibody offered by Dr Nugent of the United States (Furuyama, Mayes and Nugent, 1970) by using 3 H-testosterone. The recovery by this method was 78.3 (±SD 6.5)%.
RESULTS
Plasma LH concentrations increased significantly by 100 and 145 % of the control value (10.4 (±SEM 1.3) m-i.u./ml) at 30 and 45 min after the induction of anaesthesia, respectively. They formed a high concentration plateau (29.6±3.0 and 29.1±2.7 m-i.u./ ml) until 30 min after the start of surgery. Plasma LH concentrations began to decrease steadily to almost control value (12.2±3.1 m-i.u./ml) soon after recovery from anaesthesia, and the smallest concentration of 9.3±1.5 m-i.u./ml was observed on the first day after operation (table II) .
The plasma testosterone concentration decreased significantly from the control value of 513 (±SEM25) ng/100 ml to 460 ± 26, and 473 ± 24 at 15 and 30 min respectively after the start of anaesthesia. The further significant reduction in plasma testosterone concentrations continued on the first day after operation (317 ±46 ng/100 ml). The concentration on the 7th day after operation (455±38 ng/100 ml) was still less than the control value (table III, fig. 1 ). Increased plasma LH concentrations during Althesin anaesthesia alone and the early phase of surgical stress are a response similar to that observed during surgery under thiopentone or halothane anaesthesia (Aono et al., 1972; Maeda et al., 1972; Oyama, Maeda and Kudo, in preparation) . This is thought to occur as a result of stimulation of pituitary LH secretion through increased secretion of hypothalamic LH-RH. A possible explanation of the reduction of plasma LH concentration during the latter part of a surgical procedure would be an inhibition of LH-RH secretion by surgical stress through the higher central nervous system. We have observed a steep increase of plasma cortisol after the start of surgery (Oyama et al., 1975) . Hagino and colleagues (1969) found that glucocorticoid depressed the secretion of gonadotrophin by a hypothalamic mechanism in rats.
A feedback mechanism exists between testosterone and LH, in that a decrease of plasma testosterone concentration stimulates the secretion of LH. However, under acute stress this feedback mechanism will not work, for example after castration there is an 8-hr delay in the increase in plasma LH concentration in the rat (Gay and Midgley, 1969) .
The decrease of plasma testosterone concentrations during Althesin anaesthesia alone and during surgery followed a course similar to that with other anaesthetic agents such as halothane and thiopentone (Oyama, Aoki and Kudo, 1972; Oyama and Kudo, 1972) . The possibility exists that direct depression of testosterone secretion by anaesthesia or decreased sensitivity to LH, or both, might result in the measured decrease in plasma testosterone during Althesin anaesthesia alone, but the remarkable decrease of plasma testosterone concentrations in the period following surgery appears to be caused by the depressed secretion of LH. Aono and colleagues (1972) observed, in patients recovering from surgery, that the administration of human chorionic gonadotropin (HCGT), which has LH properties predominantly, increased plasma testosterone concentrations.
In this study, anaesthesia and the surgical stress caused a decrease in the plasma concentration of anabolic steroid hormone (testosterone) and an increase in catabolic hormone (cortisol). These hormonal changes appear to influence postoperative protein metabolism. It is interesting to note that the increased secretion of LH enhances the secretion of progesterone and steroids including progesterone, desoxycorticosterone, 11-desoxycortisol, and dehydroepiandrosterone. These hormones have an anaesthetic or sedative property in animals (Heuser, ling and Pauley, 1965) . However, it is difficult to speculate on the role of increased plasma LH concentrations following the induction of anaesthesia in our study. Se realiz6 este estudio para investigar los efectos del altesin y de la cirugla sobre concentraciones de plasma de hormona luteinizinante (LH) y la testosterona en diez pacientes varones. Las concentraciones de plasma LH se incrementaron marcadamente durante la anestesia del altesin como unico agente durante un periodo de 45 minutos. La elevada concentraci6n dur6 30 minutos, despues de iniciada la operacidn, y fue decreciendo gradualmente, aunque la concentraci6n se mantuvo mas elevada que el valor del control. Las concentraciones de plasma testosterona descendieron durante la anestesia con el altesin y se observ6 una ulterior disminuci6n durante el periodo que sigui6 a la operacion.
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